In this paper we investigate the existence of solutions to stochastic variationa] inequalities under conditions that are not imposed sample-path-wise.
Introduction
In [9] , Noor and Elsanousi introduced the notion of a random variational inequality and demonstrated the existence of a solution upon assuming the random operator under consideration possesses strongly monotone and Lipschitz sample paths. This requirement makes it possible to view the random operator as a family of deterministic operators (indexed by the sample space), each having the kind of properties encountered in the theory of deterministic variational inequalities. We propose here an alternative set of sufficient conditions for the existence of a solution, under which the metric and probabilistic properties of the operator are inextricably linked.
We begin by introducing our notation and recalling a few basic definitions.
A probability space is a triplet (f, 5, P) where D is a non-empty set, 5 is a r-algebra of subsets of D, and P is a probability measure on 4. A subset A C f is said to be null if there exists an F E with A C F and P(F) 0. The space (D, 4 Let T be a measurable random operator on H and suppose h E L(Ft,,P,H). We seek to solve the following problem.
for almost all w.
The measurability of T with respect to Y (R) (H) ensures that for any f G 0(, ,P,H) the apping w--T(w, f(w))is also in 0(, ,P,H) and we can, thereby, define an operator
If order in L(ft,,P,H) is determined point-wise almost everywhere, Problem 1 can be restated as follows.
(1)' If T (considered as a process indexed by H) were assumed to have continuous sample paths, then sufficient condition could be imposed on T itself to ensure the existence of solution to Problem 1 (cf; [9] ). If, however, sample continuity is not stipulated, we shall need to place our conditions on T rather than T.
We make the following assumptions. (1) (C3) now guarantees that go-fo in L2(, aS, P,H).
lmarks: 1. The conclusion of Theorem 2.1 is stronger than the mere existence of a solution in I/ for Problem 1. However, the uniqueness argument presented is for this stronger type of solution.
2. In many situations T may prove to be quite elusive and hard to describe which makes the job of checking conditions (61)- (64) From Theorem 2.2 we now conclude the existence an fo C U2(I)fq L2(f2, ,P,K) and a null A such that, for w A, we have (Tfo(w), fo(w)-y) >_ (fo(w), y-fo(w)), Vy C K.
